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(54) Removable liner and inflatable bladder for snowboard boots and method of manufacture 

(57) A removable snowboard boot liner made from 
Ethyl Vinyl Acetate with an air bladder attached therein 
and a method of mass producing such liners. An oily 
chalk like substance consisting of 90% sweet starch. 9% 
lubricant and 1% stearate is Included between the two 
sheers ihal make up the bladder. The bladder is at- 
tached to the EVA before the EVA is folded, stitched, 
heated and molded. This allows the bladder to be at- 
tached while the EVA is still flat and allows the attach- 
mentto be performed by machine stitching.The bladder 
is partially inflated before the EVA is heated and molded. 
The oily chalk like substance and the partial Inflation of 
the bladder allows the installed bladder to pass through 
the heating and molding steps of the EVA without Lhe 
two sheets that make up the bladder melting together. 
The invention also consists of a design and installation 
of the bladder that minimizes the amount of slipping of 
a wearers foot and heal within the boot. 
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Description 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[G001J Not Applicable. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

[0002] Not Applicable. 

REFERENCE TO A MICROFICHE APPENDIX 
[0003] Not Applicable. 
BACKGROUND OF THE INVENTION 

i. Field of the Invention: 

[0004] The present Invention relates to removable 
snowboard boot liners and their method of manufacture. 
More specifically, the invention relates to unique remov- 
able snowboard boot liners made from Ethyl Vinyl Ace- 
tate f EVA") containing an air bladder and their method 
of manufacture. 

[0005] While removable liners present many advan- 
tages, one major disadvantage associated with remov- 
able liners is that the foot of an athlete wearing a snow- 
board boot with a removable liner has a tendency to slip 
and move within the boot. This slipping may be caused 
by the athlete's foot moving within the finer, by the liner 
moving within the outer boot, or by a combination of 
these two phenomena. The most common result of this 
sipping is that the heal of the athlete lifts up from the 
bed of the boot. This slipping and lifting makes it more 
difficult for the athlete to control the snowboard, results 
in blisters and increases the likelihood of more serious 
injuries to the athlete. 

[0006] This slipping problem has been found in the 
context of ski boots. Multiple solutions to this problem 
in the field of ski boots have been presented including 
several variations on the theme of using en air bladder 
positioned at various locations between the loot of the 
athlete and the exterior of the boot. Air bladders also 
have been used In other types of footwear for various 
purposes. 

[0007] This invention is specifically concerned with 
snowboard boot liners made of EVA having an inflatable 
air bladder incorporated therein and the mass produc- 
tion of such Hners. 

ii. Description of Related Art: 

[0000] Holstine U.S. Pat. No. 5,692,321 discloses an 
ethleiio boot such as a snowboard boot having a bladder 
system consisting of an upper and lower bladder in com- 
munication with each ther disposed between the wear- 
er's foot and the exterior of the boot. The upper and tow- 



er bladder system Is a cl eed system. Thus, the ov rail 
inflation lev I fth bladder system is fixed and may not 
be readily adjusted. The system disclosed In Holstine is 
designed to give increased support to the ankle of a 

5 . wearer when downward forces compress the .lower 
bladder causing a corresponding Inflation of the upper 
bladder. Holstine stresses that the disclosed boot pro- 
vides the athlete with Increased flexibility and range of 
motion of the athlete's foot when impact or operational 

10 forces are removed from the boot. Holstine does not dis- 
close how his boot is to be produced. 
[0009] Potter, et aJ . U.S. Pat. No. 5,7651298 discloses 
an athletic shoe with an inflatable bladder present in the 
ankle collar. The bladder has weld Ones or other means 

is incorporated therein to prevent the formation of restric- 
tive vertical columns of pressurized gas In the medial 
and lateral section of the bladder. This allows increased 
flexibility and mobility of the wearer's ankle. Potter, et at. 
do not disclose how their product is to be produced. 

20 [0010J Nishlmura U.S. Pat Nos. 3,758,954 and 
3,758,964 disclose sports shoes containing an inflatable 
air bladder. The majority of Nishimura'e disclosures fo- 
cus on ski boots containing inflatable air bladders. 
Nishimura does not disclose the methods used to man- 

25 ufacture his products. Nor does Nishimura disclose the 
use of EVA as a liner material. 

[0011 ] None of the foregoing prior art have suggested 
snowboard boot liners made of EVA having an inflatable 
air bladder incorporated therein and the mass produo 
30 tion of such liners. 

SUMMARY OF THE INVENTION 

[0012] The present invention is directed to snowboard 
55 boot liners made of EVA having an inflatable air bladder 
incorporated therein and the mass production of such 
liners. 

[0013] Trie steps involved in making a conventional 
snowboard boot liner from EVA are as follows: 

40 

1 . The pattern of the liner must be cut from a flat 
sheet of EVA: 

2. The EVA is then folded and stitched together to 
approximate the shape of the final liner, 

45 3. The stitched EVA Is placed on a last; 

4. The stitched EVA on the last is heated to allow 
the EVA to be molded to its final shape; and 

5. The heated EVA Is molded to fts final shape. 

so [0014] The method outlined above is weO known to 
those in the art The length of time and temperature used 
to heat the EVA in step 4 is well known to those ordinarily 
skilled in the art of making snowboard boot liners from 
EVA. However, for purposes of illustrative example, the 

55 heating may be accomplished in a tunnel oven set at 
about 100° C. The total residence time in the tunnel ov- 
en may be approximately five minutes. The exact meth- 
ods used to accomplish the molding of the EVA to its 
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final shape In step 5 Is well known to thos of ordinary 
skill In the art of making snowboard boot lin rs from 
EVA. However, for purposes of Ulustrative example, no- 
oprene socks may be used. 

£0016] Air bladders In shoes generally are made by 
placing one sheet of suitable material on top of a second 
sheet of su Sable material, cutting out the material in the 
appropriate pattern and securing the sheets together to 
form the boundary of the bladder and any desired inter- 
nal contours such as unin Mated spaces to accommodate 
the ankle bones . Freq uently the two sheets are attached 
together by melting both sheets together wherever a 
seam is desired. 

[001 6] The method of the Invention allows the air blad- 
der to be stitched Into place on the EVA liner before the 
EVA Is stitched and molded. This allows me air bladder 
to be stitched when the liner is still a flat sheet of EVA. 
It would be extremely difficult, IT not Impossible, to attach 
the air bladder by machine slilching once the EVA has 
been folded, stitched, heated and molded. Prior to the 
invention of the method described in this patent, It was 
not possible to attach an air bladder made from typical 
materials known in the art of footwear air bladders prior 
to the heating and molding of the EVA. This is because 
the two sheets that make up the air bladder would melt 
together when the bladder went through the healing and 
mowing process with the EVA. Thus, the bladder could 
not be inflated and would be useless. This made the 
mass production of EVA snowboard boot liners with in. 
flatabie bladders impractical. 

[001 71 The present method solves this problem by in- 
troducing a substance between the two sheets that 
make up the air bladder prior to the sealing of the seams 
of the bladder and partially inflating the air bladder prior 
to the heating and molding of the EVA liner. The intro- 
duction of this substance and partial inflation of the blad- 
der keep the two sheets that make up the bladder sep- 
arated during the heating and molding of the EVA. In 
addition, the disclosed design and installation of the 
bladder minimizes the amount of slipping of the athlete's 
foot within the liner and minimizes the amount of lifting 
of the athlete's heal from the bed of the boot. 

DESCRIPTION OF THE DRAWINGS 

[001 bj Figure 1 is a side view of the stitched and mold- 
ed liner with the bladder assembly positioned above the 
liner in the approximate orientation that the bladder 
would be attached Inside the liner In accordance with 
the principles of this invention. 

[0019] Figure 2 is a view of the bladder assembly laid 
flat showing the specific seams of a bladder constructed 
in accordance with the principles of this Invention. 
[00201 Figure 3 is a cutaway view showing the bladder 
assembly installed within the liner. 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

[0021] The following description is of the best pres- 
5 entiy contemplated modes of carrying out the invention. 
This description is made for The purpose of illustrating 
the general principles of the invention and should not be 
taken in a limiting sense. 

[0022] The preferred embodiment of the Invention wDI 
10 be described with reference to Figures 1 . 2 and 3. The 
preferred embodiment ot the bladder 1 0 Is shown in Fig- 
ure 2. The most preferred material used to make the 
bladder is thermal poly urethane fTPU"). The bladder 
consists of front and back sheets of TPU attached to- 
gether along the perimeter by seam 12. The perimeter 
seam 12 prevents air from leaking out from the two 
sheets and allows the bladder to be Inflated. 
[0023] The bladder comprises three different sections - 
labeled A, B and C. When installed, section A covers 
20 the medial Instep portion of the foot stretching from the 
top of the foot around to the medial ankle bone. The pe- 
rimeter seam is contoured to prevent inflation of the 
bladder where the bladder covers the medial ankle 
bono. Thus, when tho bladder is inflated, the medial an- 
25 kle bone fits into tho uninflated region 14. Section B 
stretches from the medial ankle bone around the Achil- , 
les portion of the heel to the lateral ankle bone. An in- 
dentation in the perimeter of the bladder 1 6 is provided 
to accommodate the portion of the wearer's heal below 
so Tjie Achilles tendon. The perimeter seam defines a sec- 
ond unlnflatable portion 18 to accommodate the lateral 
ankle bone. Section C stretches from the lateral ankle 
bone up to cover the lateral portion of the wearer's in- 
step. 

35 [0024] Frgure 1 shows the bladder 10 positioned 
above the stitched and molded liner 30 in approximately 
the orientation in which the bladder is preferably In- 
stalled. Sections A, B and C are indicated In Figure 1 . 
Figure 3 shows a cutaway view of the bladder 10 in- 
40 stalled in the liner 30. 

[0025] Referring again to Figure 2, ring seams 20 are 
posiu'oned throughout sections A and C of the bladder. 
These ring seams 20 control me thickness of the bladder 
when the bladder Is inflated. An increased density of ring 
45 seams 20 results in a thinner bladder. There are no rtng 
seams positioned In section B. This allows the maximum 
thickness to be achieved in section B which results in 
the wearer's heal being seated firmly in the bed of the 
boot and minimizes the amount of slipping and lifting of 
so the heal. 

[0026] A pump and air release valve assembly 22 Is 
attached to air bladder 10 by tube 24. Tube 24 is made 
from thermal rubber. Preferably, the tube 24 is secured 
to the air bladder by thermal molding. Preferably, tho 
55 pump and air release valve assembly 22 is secured to 
tube 24 by thermal molding. The pump and air release 
valve assembly end the tube are not critical to the in- 
vention and any suitable commercially available pump, 
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tube and air release valve may be used provided thai 
none of the components melt at the temperatures nec- 
essary to allow the molding of the EVA liner. 
[0027] The preferred process for manufacturing the 
■inventipn ts as follows: . 

1 . Dust the surface of a first sheet of bladder mate- 
rial with an appropriate substance; 

2. Place a second sheet on top of the first sheet 
whereby the dusted substance Is between the first 
and second sheet; 

3. Cut out the appropriate shape for the air bladder; 

4. Apply heat and pressure sufficient to melt the two 
sheets at points where the two sheets are to be at- 
tached together, 

5. Cut out the appropriate shape of the liner from a 
sheet of EVA; 

6. Attach tha bladder to the EVA at the appropriate 
position; 

7. Fold and stitch the EVA; 

8. Inflate the bladder a small amount; 

9. Place the EVA and bladder assembly on a last; 

10. Heat the EVA and bladder assembly an appro- 
priate amount; and 

11 . Mold the EVA to Its final shape. 

[0028] If desired, tubes, pump and air release valves 
may be added into the assembly to facilitate inflation and 
deflation of tha bladder. It is preferred to insert these 
components prior to heating the various parts of tho 
bladder in step 4. This allows the tubes, pumps and/or 
ai r release valves to be heat sealed into the bladder and 
results in a stronger bond than alternative methods of 
attachment such as glueing. In step 8, the bladder 
should be inflated enough to hold the two sheets apart 
but not so much that the bladder will burst when the air 
within it expands due to heating. 
[0029] The most preferred substance with which to 
dust the first sheet of bladder material in step 1 is a Ko- 
rean substance. The closest English translation known 
to the Inventor is "powdered oil chalk." The Korean word 
for the substance spelled phonetically In English is 'so- 
p-hll galu." The substance may be obtained from Dae 
Ho Cornmerslal Co., LTD., #9 3 Buam, 1 -Dong, Jin Gu, 
Pusan, Korea. The substance in Korean Characters 
ls:-*J^K?- . For purposes of this document, the sub- 
stance shall be referred lo as 'powdered oil chalk/ The 
substance is made up of approximately 90% sweet 
starch, 9% lubricant and 1% stearate. 



Claims 

1. A method of making an Inflatable liner for a shoe 
or boot, said method comprising the steps of; 

providing a bladder assembly comprising a 
first sheet f material and a second sheet materia), 
wherein the material of each sheet is heat bondable 
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to the other sheet; 

applying heat and pressure to the first and sec- 
ond sheets to melt selected areas of the first 
and second sheets together; - . 

providing a liner assembly comprising a third 
sheet of material, said third sheet of material 
comprising a heat-moldable material; 
securing the third sheet to the bladder assem- 
bly; subsequently heating the linerassernbly to- 
gether with the bladder assembly to mold the 
third sheet into a desired shape. 

2. The method of claim 1 further comprising the step 
of: Inflating The bladder assembly prior to heating 
the third sheet 

3. Tha method of claim i further comprising the step 
of: applying a powder between the first sheet of ma- 
terial and second sheet of material prior to applying 
heat and pressure to the first and second sheets. 

4. The method of claim 1 f urther comprising the step 
of: applying oil chalk between the first shoot of ma- 
terial and second sheet of material prior to applying 
heat and pressure to the first and second sheets. 

5. The method of claim 1 further comprising the step . 
of: applying a mixture of starch and lubricant be- 
tween the first sheet of material and second sheet 
of material prior to applying heat and pressure to 
the first and second sheets. 

polyurethane. 

7. The method of claim 1 wherein the third sheet is 
provided in the form of a sheet comprising ethyl vi- 
nyl acetate. 

8. The method of claim 1 wherein the first and sec- 
ond sheets are provided in theform of sheets com- 
prised of thermal poryurethane and the third sheet 
is provided in the form of a sheet comprising ethyl 
vinyl acetate. 

9. The method of claim 1 further comprising the step 
of cutting the first sheet and the second sheet into 
a desired shape of the bladder assembly and cut- 
ting the third sheet into the desired 6hape of the liner 
assembly, prior to the step of heating the third sheet 

10. The method of claim 1 further comprising the 
steps of: 

providing the first and second sheets in the form 
of sheets comprised of thermal poryurethane; 
applying a powder between the first sheet of 
material and second sheet of material prior to 
applying heat and pressure to the first and sec- 
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ond sheets, said powder comprising a starch 
and a lubricant. 

providing the third sheet in the form of a sheet 
comprising ethyl vinyl acetate. 
. inflating the bladder assembly prior to healing • s 
the third sheet; and 

cutting the first sheet and the second sheet into 
a desired shape of the bladder assembly and 
cutting the third sheet Into the desired shape of 
the liner assembly, prior to the step of heating 10 
the third sheet 

11. The method of claim 1 further comprising the 
step of placing the liner assembly and bladder as- 
sembly on a last prior to heating the liner assembly, f * 

12. The method of claim 1 rurther comprising the 
step of folding and stitching the liner assembly as 
desired to approximate the desired shape of the de- 
sired liner assembly. 20 



placing a second sheet of bladder material on 
top of the first sheet whereby the powdered oil 
chalk is between the first and second sheet 
cutting the shape of the bladder from the two 
sheets of bladder material; 
creating seams at points where the two sheets 
of bladder material are to be attached together, 
cutting out the shape of the liner from a sheet 
of EVA; 

attaching the bladder to the EVA at the appro- 
priate position; 
folding and stitching the EVA; 
inflating the bladder a small amount; 
placing the EVA and first and second sheets on 
a last; 

heating the EVA and first and second sheets 
and appropriate amount; and * 
molding the EVA to afinal shape corresponding 
to Ihe snowboard boot. 



13. An inflatable liner assembly for a boot or shoe, 
said inflatable liner assembly comprising: 

a bladder assembly comprising a first sheet of 25 
heat-bondable material and a second sheet of 
heat bondable material, and a layer of powder 
disposed between the first sheet and the sec- 
ond sheet; 

a liner comprising a heat-moldable material. 30 
said liner being folded an stitched Into the ap- 
proximate shape of the boot or shoe. 



14. The inflatable liner assembly of claim 11 , where- 
in the first and second sheet comprise thermal poly- 
urethane. 
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15. The inflatable liner assembly of claim 11 . where- 
in the heat-moldable material of the liner comprises 
ethyl vinyl acetate. 40 



16. The inflatable liner assembly of claim 11 , where- 
in the first and second sheet comprise thermal poly- 
urethaneand the heat-moldable material of the liner 
comprises ethyl vinyl acetate. 



45 



17. The inflatable liner assembly of claim 11 where- 
in the powder comprises oil chalk. 

IB. The inflatable liner assembly of daim 11 where- 30 
in the powder comprises a starch and a lubricant. 

19. A method of manufacturing snowboard boot lin- 
ers within inflatable bladders comprising the steps 
of; 55 



a. applying a powd red oft chalk to the surface 
of a first sheet of bladder material; 
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(54) Removable liner and inflatable bladder for snowboard boots and method of manufacture 

(57) A removable snowboard boot liner (30) made 

from Ethyl Vinyl Acetate with an air bladder (10) at- m. * 

tached therein and a method of mass producing such 
liners. An oily chalk like substance consisting of 90% 
sweet starch, 9% lubricant and 1% stearate is included 
between the two sheets that make up the bladder. The 
bladder is attached to the EVA before the EVA is folded, 
stitched, heated and molded. This allows the bladder to 
be attached while the EVA Is stRI flat and allows the at- 
tachment to be performed by machine stitching. The 
bladder is partially inflated before the EVA Is heated and 
molded. The oily chalk like substance and the partial in- 
flation of the bladder allows the installed bladder to pass 
through the heating and molding steps of the EVA with- 
out the two sheets that make up Che bladder melting to- 
gether. The invention also consists of a design and in- 
stallation of the bladder that minimizes the amount of 
sipping of a wearer's toot and heal within the boot. 
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